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< i: ^ L X *3 D , MSB»©^Mff WTftii 

;vmm t , tut a^ -v * ;j/nt^ t^Lry-ne 
mmm±temv e mi a^»{* mmtfpft t 

im^M 4 ] Mway- h mm t mm^mwrnm, t t>m 
m^mumm t ttrwa^ ^ ^^mm t mss^icy^ r c 
'j>%;< t& 4o©s#b^v^c twist -rsw^ 

[i«6] tuSa^*ffiM^tMwB^-v^;l/«^to 

reiicMfa^wMM t m ummmxK-Dm^mmmm^ 
9^mysmm<D{&^m 3 ©¥*{*®wtawsnTi^ 
d £ztmm.£T%mmm2 icmmto^mfomwo 

Mm 2 icmm<D^mwmm 0 

• f w^ft£3^r3^fnifcs<iai^nTv^c: 
fc^ist-rsif^ 1 {cia»©^»#s«o 

gp^tt^t-rs^w^^^fig-rs c twist t 



*is*r frj&mmc J; D WIS! t T S 1SI 

sa««^«{*s»os}g73^o 

f- h iMi^/t- l r saw e> n/t y- f w t , mm^- 
■v ^«(csl r taw e tut&f- -v *;hsm £ pui 

^SP^^ft < tfetUtfc' D s tufBV-XS0 ; F 1/ 

tg4 ^ u s^^saw e. tir*3 d . tut a f >mm& 

[ft^3S 13] mi ±iw , m 2 ^mmmm 
^-^^^mmcMhrm 1 ©y- F«si^ urtaw 

GhftSic^Ftil:, m3«M^ii, ^2^ 
tf^3^«Stl^rB i !fc^S^2cD^-v^-;l/MM^, ^ 
2 of + ^.;«cSbti2Ciy- Mfell^UT 
!W6M2(Dy-Mit, ^*L, 
tuwa^K ^2, S3±*il«^iK S2ft^-;V 

tuwa^ 1 Mil 2 ©y- Mi(iftifn 
MSa^ 1 Stfl2 

[ft 14] tuWB F ^ Z tt V F U ^ X^fc^l 
MttStitteti, Fif5£(Dff©tfifB^ 1 ©y- F«ffi^r 

^afc^-rs^ 1 ffsigfcs Hff^off ©Mta^ 2 ©y— 

m 1 3 ^.mmmm^tmimwt^-^w,2 mmt, 
w^wi 3 icta^cD¥«{*sSo 

[0001] 
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[0 0 0 2] 

m licit, —mmfmm^w^^tDvi 

TMO Slt»aif7y> ! X3' (OT TMO S F E 

[0003] coi^a^-e'j-d "A n 

ew Programmable Cell Util 
izing Insulator Breakdow 
n, " I EDM' 85, pp 6 3 9 - 6 4 2 fcfHig 

[0 0 0 4] S/cSiJ©^^7°©^«f*^^U-i:LTa 

[0 0 0 5] 0 2 tt, ^©BfBia^St), 12 0ttnS 
12 1ttp + FWX 1 2 2 p+ V— X, 12 
3(i7U-f^yW-h, 1 2 4tt|feW, 12 5« 
F W^IBfg, 1 2 6ttV— XBSSrefe^o c0123 

o7n- -r^>^y— f«, rct^if^m^v ^>?t 
^>Mitm<Dtpicntb&&tiTftm~£ti% 0 v-x 

iSXfuDV— X- F W^flBfc:fii©«*ffiOT;!raU F 

^-ficaAu v-x- Ku^^iisufct 

x-rs^b^i^^fffs© i £ o^js^^^o l^l 
L/c*^fc~r^ic u - ^-rs ittb, jkJKmm mourn 

^aP^I^tLTV^Co Lfrfc, JijZEL-fcMO S F E 

[0 0 0 6] Lfrfe, Mftco^fc^- FS^O. 5 \i 
mJ^Tfc^S X^r-U >2Wcg< ±IBM0 S F E 

[0 0 0 7] Sfc, cn^tltmic, S illltS i 

— hwtftm&fflfit soiiMosFE Tmmt^mm.^ 
ntt^o t&mmtm®. ¥2-14578^] ccd 
MTm&itm 3,04 icmnmr^Ta 232 nmm 

I, 2 3 1' iiSKHrtt S i, 2 3 6aV-X« 2 3 
7SFW>i«^So 2 3 5{iy-Ftit\ ±IH 
SSSsirft S i U<D^ -V *Jl<mmZt 3; /c <-«jg & o T V> 
So c©i4©aa' BlfS0^H3^$)So 
[0 0 0 8] 03 Ic^kt <fc -5 ISHfi Si, 231' 
«^Ffl2 3 5^-FiEM2 3 4^bt± 
75"0 3ffi^St5n, X, Tffi2 3 8tt, MUM 2 3 2© 



W 0 <2W H 

& o , ^-v^^Fny^^^^x^iix-rsejgt^oT 

[0 0 0 9] 5?>fc, J:WH«Mi;e3i«JfcfK/cM0 S 
F E T tfi?nti^„ [i^fff^g ¥ 2 - 2 6 

3 4 7 3^] CO«©¥ffig?g5!i:, H5i=P©>AA' 
©KOT^He^ H5tp©BB' 08ifSH^H7fc^ 
to 2 4 6(iV-X2 4 3 F > 2 4 

^ff^rrsisntts iifss. f««2 45^ 

a^n/c^tts H2 4 6(t 

a\ L©ft^;vwa, w&z 4 o i:r»ipfi3 2 47^ 

S\ LTiicf tl, Fl/^yl2 4 2tt, £Sh b h14 S il2 

4 6*1D, 2 4 8 0lTOM,tii2 4 0 

[0 0 l 0] FX_h8¥«Eb/-c^*Mfcov^T, IMLft 
*g^±^ l t a v^k , f =r y >>x x © u - ^ 
ft^v\£, ^F^v^x^o^y^T^i^, 5 6 
tF7>^©OFF flftetf jg < , » W^JE % 
gCifflibfto SO ISM0SFET©0F 

mm-v&zs i o 2 t'lfenti^^effeSo 

So SZlc F^^^X^OONW^ifHS 
SLfc+^'Jr (Mxffp^MOS FETOWtf) 
^ 0 F F «J(glc* o TtPHfr^*^ & < % D S i W 
ft-e^lg^- LMMT 3 S C fcggS fci6fc OFF #14 
^l<aS©fSS 0 X, ±fHPJ!L/t«©F5y^ 

x^cfc^r, y-^»^i^Ha, FWffii? 
[ooi i] mm<Dsm j&mi*. tmvrcmwm 

SltIM?nfcfe©t$^ H(»I(clL/cM 
[0 0 l 2] *5g0H©BU©B^ittIEffS^«^^iijW 

So 

[0 0 1 3] *%0jf<Dg6*ja, W^Wtl^^, * 

(Dmiam &ntc^^ t , tuE^ -v ^;fm^^ 
t^l-t y- f mmm&fr l x mii s tut?— f *s t , 

MfB^ >v ^;FM^^^ L T 5 n/cM^ -v £ 
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-ry^XZRZS, IF^y^L tuWH^WM^O 

[0 0 1 4] ^0JfOfffiO@W««J; 0 feMtifc S 0 
[0015] «©i«(^fe B B ^iftli*±ic, M 

-5 o 

[oo i 6] ifmB<Dm<Dumte. mi^nmmMt, 

ist, i of+^/nwc^Ltg i ©y- vmm 
m^fr Lrm^f intern i 'Df~hmmt, m3^mm 

mw,t, i 2 IffS 3iti^P4fc$5® 2 of - 1 ^ 

U tuWBItK $2, $3±liWt$K ^2ft 

i«(cjfM?n, tuwaig i jkxsm 2 oy- h*®i-?-n 
^nmtm i &tfjg2 ©f-^^^m^-rs^^ 

[0 0 1 7] ^^eaoftfiogwa, v-xMF^y 

-Mh7y-^ ^?«tsc^it e mi a v-xfu^fc 
[ooi8] rots, wmicmhfc, fr-DnmmmtKD 



-wbo^v\ 

t't^o fO^t'J- fc&V^T^U -fe^F^^X^ 
(c 43 S F W >mm ^rftfiO^ * U -tr;V £ ^ItfcgfiJt 

mi^-f^^ilffcU S^afoffi^M^^ £ £ 

fcj;0, — ^ffi^fc^ft-TS^-eU-fe^h^^^X^© 
S»?^«c^^T'tS 0 £tlicJ;D, *^t'JO 

[0 0 19] 

svxdt\ mmmm., sgm#itofiMs^#6 

[0 0 2 0] f LTs ^hWTOS iWDmnm 
iW>t^Of S77^ (Subthreshol 
d swing) mWl^±LV~^mWit)m^'C^ 

[0 0 2 1 ] X, O itffilS'> inif^^a 

[0022] Mfc^B^fcj;n^ ^-^^jimm^if 

c5t, V-X • K W>8B©3Mlii:M&3*mM-e 
lof+^;H^ i t)«WlOlv«^(t6n 
Tfc'D, ^O^M^Mft\ F^>^X#OJffiI&OEi#y 
- h fcfrfrSJSEl&WEEfc: J; o T£&U£V><fc -5 

OF FBf, S^Jlf; 2 o©y- ftitc^c snf;W 

?L pft^Mos-esnwf) ©fflAftsa<% 

[0 0 2 3] d©«iifflBfc:<fc?K h^y^X^^ 
[0 0 2 4] X0. 1 fi m \y^)\y(OmM\tf) v Mf^ri.m^ 

[0 0 2 5] *mnic£tll£, S 0 I 1M0 S F E TO 

mmmic^ s EGiiciw^wwifts^ 

S 0 I §f!M 0 S F ETSMtS C t^nJt^S 

[0026] ^lt, r^^^yh^^i^Wf- 
tg^-rsfeo-e^So 

[0 0 2 7] *^tc cfcnif. S E G Ov" — F\ 
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s e Gfti^M^n^M^ftWorit, ^ 
utMts d tic «t ±iam«gs^«M*ffi«*te^ 

^n^MO S F E T © U — ^ WMM^Wz. §l t ^ Rl 
[0 0 2 8] (£?«MlMl©i£BH) S-f> *5g9J!© 

[0029] ^mm<DUM^MMMW.<D i -Dtt, y— f 

ti^f t ^;ViatiiJ?Wf < i: fc#uy 

§&»wcffi©^©— m.^^^mnn'pm.* 
■v u r©s§nnm F-^fciLtiitens f^ 

[0 0 3 0] fits *%ifi:<fcS^i«:gSOf + ^ 
;FW?tts M(cRSn/cf 
fil«o«l«l8P^lRl©li (d 3 ) fc, ?-**;Hg«©¥ 

D , y— F «EEtf OFF Bf^fe o T fcfcflftgftfrfr&fftf 
SSgiM^ 0 SSffTS «fc 5 fcIIHR^nSo 
^flcfltycfcty— F M©^ftg|$#7jfn]©^ -V *)Vffl&<D 

iH*d 3 , TOi5|te#(CfSS^i©IS*Wi:'rsi:d3 

^;FS; -ey— F *J±^:±# L-Tfe Mfay -v *>VW£\*}$H 
[0 0 3 1] Sfc, V-X&XfFW 

d 5Rw%»s©afv>^iw*^s«"pfenar«t: < , y ©^m 

It, F-yS^tfeitS^MMfi^, F^^X 
^©JBKfOISfcy— h te3b^SJBl«ffite«fc-3 TM F- 

tiftfi (v Ref ) fc«wrnar<fcv^„ 

[0 0 3 2] *5^0^ Hffit LtfflV^nSTO 
^Ff^fe^ IWStBAl, W, Mo, NU C 

o, Rh, pt, p d^©fe©, mzznmoisv-y-^ 

F\ sPUtM" KT*&9, MO S F ET©iI, flgffil&ft 

[0 0 3 3] Sfcf-hm F-7W©ff^tt, F 
-XW;^74fays§^bHetty- FW&tf&Wgii, X 



F M©— SP^EB* ti&SfiTefe S o Ht tt 3 -3©ffi 

^y- NWB-eHsnaDfiDas^ F-«tgbt 

fcft'aTV^CtWSU^ ^©aaiEffS^iSlg^^; 
gp^-ay- FMW©Mtt>&#I«LTffifXD StlT^ 

s <fc 5 aj^we* o r t «fc v\, 
[0034] ^^©^^^eu-wmF^^yx 
xtL-rti, ^©^fflM^^ns^cMO S F E 

Tgi^l«±tI(<:fc^nS^^^l«iJf F-y 

*f l x^^r a m^n-=> «fc -5 trews ns <£ v\> is 

fx teEflt* niffit f- ^asw^sait s n/c ^ 
<£vy^ii#c©sy}iyn-fexy#isiy§ tmrnm^m 
j&tz &mmm t & ms.&t& 

[0 0 3 5] MxJfH. tadato, K. sunou 
shis N. Okabe, A. N i t a y a m a s K. 
Hi eda> F. Hor i guch K and F. M 
asuoka IEDM (International 
Electron Device Meeting) 

( 1 9 8 8) pp 2 2 2-2 2 5(cil^tltl^J;9 

4±Ttft*M/ntv-x • f wvtftaw-sn 

4 0©y— FSffi^^fnlS^/cSja© S u r r o u n d 
ing Gate transistor (S GT) ^ 

[0 0 3 6] CtltML-T^SIBJI© h7>^^(t _h 
IStflftl/fc 2 0©y- F*S©ffi7a^]©ta^tV-X • 

FW«tenn^o 

[0 0 3 7] C©1f®Mt§i:ti<:j;D, V— X • 
FW^OtiAllOMO S F E T tlBJtl, |S|— 
IffilcMT^So Sfc, y-v^;FStt, «©M 

o s f e t tmm^f~hmmmxm^^<Dx^--Y^jv 
mtar.mmt>m^\ fur, «fc»^n^b/-c2o© 
y — f nmwBM^.(Drc & ©^«{*©^ ^ & — — > y & v 
x^^l©u y^77-f^tt we & t> , wenfflftfcM 

Lftlfiifcft'aTV^. <mi££K>, 2 0©y-F«H 

— tfB&ik-e* 3 fc46 «fc «9 tlT fe^ g m©#14 

[0 0 3 8] ^fgHJItM^F^^^XXtLT 
tt, MO S F E TSift««±tifcfe^nS*'f^f 
feD, lSti"e F-^l«fe:SLTfe t) , y-F««© 

■^ns^sv^afitov^r, Iu3zrl/c^»©mo 

5 F E T fcittSELTSBfE'TSo 

[0 0 3 9] «©MOSFET(i, tfefcf t^/H 
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So 

[0040] inc. mmmm&c t^vv—^nm 

lC$5^X, t*7W2 3 r a. 

mmm2 3 2 ©as 2 3 8 ny—hmitm^xD^c^ 

Tv h7y^X^^ON«l©^nSMO S F ETT$ 

^y^x^to f F-rsfcfefc^— hfcM-rssffi* 

^— ;l/##&Uft«-"rv»3KDs ;Wc<fc9 V— 

XMfrS>«W?iA*n, ftfrft^OF FtSCt^f 

OFETttVtli, M©MOSFETJ;H, ^ 

-5 o 

[0 0 4 1 ] d<Di|iitt, ftficD^5feMfc*3V>Tfe|WI^CD 

So iioi^ *3 S i fSslg^ 4 6 

U r ( n 1M 0 S F E T Tf&ftU*— p M^&tlff 

[0 0 4 2] ^rfc, i2(DPWc-3^t»^o H 

2 ©p^ii^ fc tts ^^^HMft^n^n© h ^ >s> 

[0 0 4 3] ^*© h^y^X^©^^;^!^, 03 
fc^-T#^^ S i 2 3 1 ' „ 0 6 fc^-T S i gfl 2 4 6 © 

— HI0. d © 

1?M0. 2fimt^K>, ^©^^i, 2 0 0AK 
f^lfc £ H i6 S T?T < S o JMK© K7^xyf^ 



0 fc^t* <fc a >S\ T%©ifi£tJi±©^y^:yyjM£«, 

±SBS i gPJcD fe;^yW<, S i±SPi:S i TSP 

tT?s s i ^©ff^^^ffrs^o^nsfeWLrv^ 

So 

[0044] ctiicMLx, jtzmommicm^r^z 

a, _hiaMfijli:OW^jS^e>S;V^o LfttfoT, 

[0 0 4 5] JW_h, mmLfc^^ic, Wtlb/£> 
-3«IKi!jt£7J ©^ h ^ > >>X £ it * U -t?;F v^y 

*h7^#OV^ XMilthfcp ng^bt, e 

ws i s^c^^jX^Bjfg^^^eu^rSiJS^^So 

[0 0 4 6] *^i©^iMiC3V^TPItSM(i:, 

[0047] (#%m DH8 ^mm<Dm 1 ##m© 
^ ; eu-tr;Ko±ffiBn?*So iook iooi' ay 

— F3®, 1 0 0 2, 1 0 0 2' iilfyM, 1 0 0 3, 

1003' izmm^^y, loon^tijwflox 

1 o o 5itmM^-f>t FU-fymttDnyzi? hm 

f& 1 006Sh7>^OFWyl, 1 0 0 7H 
F^^^X^©y— FnfrSh 1 0 0 8(^7^X^0 
V— XJS, 1 0 0 9&V— XJSilVf y hHKIBfteSltCn 
/t*mWfC^BJfg*|g^jST-SSo 0 8 (CgL/cX ! 

Xj ' , x 2 x 2 ' , x 3 x 3 ' , yy' mmm^^rti 

=€nm 9, 010, 01 K 012 fc^-To 0 9 \C%5\^ 
X, 1 0 1 2HIPSS ifflJffttAtf, RQcmOS 
fnSSOfcOfc'ffiffl-rSo 1 0 1 3ttp + M±li6iX^)Is 
1 0 1 4 it, 1015a, jWWfS^ 

IT\ PSG, BPSG, SIN, SONiMBli 

tr^So i o i 6aFu^yiTtwenftpm 

1 0 1 7HFWyn + 1 0 1 8iiFW> 

WffllBli^\ 0© i o i 9 <Day $5 h^mfrLX, 
F l"f yM 1 0 1 7(cIlLTV^o 0 8 tc©i9t 
©MJStt0 8 © K W yiS 1 0 0 6^ 1901 0 1 7 
fc, 18©3^^ H3B 1 0 0 5Jb\ 09© 1 0 1 9fc 
^JS-TSo B9fH, ;^>^-y3>iaflSl/';„ 

[0 0 4 8] 01Otts -tr;l/g|5© h^>'> ? X^© 

y-h0P©»Tffi0^^So 
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[0 0 4 9] m 1 0fc*3V>T, 102 Hift^/l/iiS 
t?/ci:^a\ ^ftglfc LT5X10 14 ~5 x l 0 16 
c m-3©¥3p#«fc t) 1 0 2 2 tt^r- MfSBtJS^ 

^)6 0A~2 5 0AiIt*So 

[0050] cna\ s i mitm<D^r s ^-t\ s i o 

N, Xa> S i 0 2 £S i ONtcailT'feSVV 1 

0 2 3fcty— hM-efeSo fcfc*.tf, TWp + m# 

U 5/ U n >-z*±«tf w x S i !_ x O^ U Flit 
ffifitnTCfrO, F ^ > >>X £ © L € Wi^RffilOfc ©fc 

ftsft^fcHfR*w , rsfeo*a»?'rso i o 2 4«k 

l"f>9MmWM<Dffiffi-e. B8© 1 0 0 3t v 102 

5 tt e hisiaig©iT®-?\ h 8 © 1 002 icn^-r 

So H 1 O^CWS.fcd^ f-^^JVWS, 10 2 1 

h*S>HflI 1 0 2 2 pll 0 1 6 ticM^ 
tvri^So *F^^X^©^-¥^;14§ 

d lt d 3 <DtUWBW% 2 d j + d 3 £&S 0 
;H*Hflbjgfc:«fc9, <:o^t*;H«i 0 2 iT» 

y— BH0O 1 0 2 6 fc^-r j; 5 

4>&v^fe©£:&s 0 

[0 0 5 1 ] Si H±^^U-b;V3P©H^>^X*«DV 
— XSMOStSKIT^So H 1 1 fc#5l^T, 1030a 
V— Xjg-efeS n+ - S i ffii& 10 3 1' B^Oy- 

1 0 3 2tcglLti^„ ±9?MWiM£LTl£, fcliX 
if, S i 0 2 , S i ON, S i 0 2 tS i N^Otll 

[0 0 5 2] ^fC, H8©Y Y' IfEt'SSS 1 2 fCO 
[0 0 5 3] I12O 1 0 3 5, 1035' fc^f <fc "5 

x^o C©Kffit*©y-htiiia, ilf£©M0SF 
E T tmi$<DffiB.-e&&t)\ ttiffi© 1 0fcjj^r<fc5fc, 
c ©»tS ESSiT 3 DtS-? US , fflegBtefcf-faf S <fc 

FWEtt^w-snrv^sfe©©, gi oic^-rdi , d 
3 ©§i« 

d 3 <dj -j£ (1) 

f<DMO S F E TteJ±^T3K3ftI^nSo X, ?6t*f 



46, d©TOOS&^c«fcD, h^y^X^ONWtl 

[0 0 5 4] m 1 3&##M 1 3x3-fe;W 

[0 0 5 5] 1 -3(D-tr;Wjr FPXffl b^y^'X^ 1 0 
4 0 t^tUSi 10 4 1 il^tLTV^o fc^S/u 1 

[0 05 6] 1001, 1 0 0 1' , 1001'', 1 

001' ' ' «F E T«W- hfc^^nfcy— FH 

[0057] 1002, 1002' , 1002' ' 

t&j mm<D-jjicmm^tirc e y f are* s „ 

[0058] 1003, 1003' , 1003' ' tt* 

«£E*a*p«£Ete«b >y f -r s e >y f mm±^ 7h@si 

0 4 2, <7- KJfc«EE-fe -y F 0E§ 1 0 4 3 , l£ y F 

jiB^wrs{i^*M-rs{f^M@ES 1044, tr 

y MWX^'yf 1045, 1045', 104 
5' ' If <y hWMmV^-fy 1 0 4 8^rU -by ht^X 
^■yf 1 0 4 6, r>y*1 0 4 7WSo 
[0 0 5 9] OT, ±KEL/c^»{*^ ; eU©»{tfcoi^ 
TB>19j§^So 

[0060] s-r^i6fc, •^^M^tcov^rra-r 
So c <ommz<x<D 4 •o©^ifjf / F^-^-^o 

[0 0 6 1] 

(1) W%&&mft : t<Dl : (eyhl^Jft^) 
tyhi*1 0 4 2 ©*ffi-tr y h mm^ <fc D , S*P*£E 

AH*n«fc-5 3b\ F E T©V— X • h'WVBfc^ 
©58£fc L < ttWSKttSEti^aS 10 4 1 fc^-T«JH 

ttM^n^v^ c©e-y hig©7°u^^-^*j±a, 
So v DD ©{it Ltttftt^if, i ~ 5 viitRiit* 

SSo 

[0 0 6 2] (2) #^jA»«)fF^©2 : 
^y- Kli©«i±^^ 1 ^yKtffiVonjjfcSSt 

So rct^.i-£, ovtwst\ cnii, »#ii*a& 

(c «fc D#^-©?IA^<-^c46{cffJS:5 0 

[0 0 6 3] (3) »*ji*l&f^ j e© 3 : («^3A^<7 
- F^©W) 

M*,^T, 2tT2^ij@©-b^©^ica, »i?5i*ey 

h ©$>S y— FllSg 1 3 © 1 0 0 1 ' ^^So b/c^ 
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oTL©7-F|Ott§V G i:t5 0 ftSU C©B# 
V G 

V G ndi<V g <V gb -S (2) 
[0 0 6 4] 

( 4 ) S^ii^itWt * © 4 : ( e -y b £H«) 

jib^s c ^as Li^i «a»o e >y f m&mwcw 

[0 0 6 5] ^tettfflbl&f^teOVTSiK'rSo £©» 
[0 0 6 6] 

( 1 ) StffiLiWI^© 1 (t£-y MfilTW*— S>) 

tS5„ J E-o^©«£Ett«jg«£EV DD i:^U^;l/T?S 
[0 0 6 7] 

(2) mmLWs^<D2 (7-FifVx^t-y) 

F^©«EE£:fg 2 ^> K*ffiV 6ND2 teM , r 
So fcfcU g 2 ©^7 > Kf ffi V GND2 1 ©^7 > 



V GN D1<V 



GND2 



•a£ (3) 



[0 0 6 8] 

F ETttON««fcaS 0 

[0 0 6 9] (4) fgffiLl&ft^©4 (t!'yF«L 

tT>y MgStfflL^-f ^ 1 0 4 8^X-f -y-?- l 0 4 6fcj; 
OV-tey bt£o U -b *y h _hSBX-f >y 1 

o 4 6teggK*n , rv»s«Ste<fct)8K£ , rs*\ -^©m 

ffi*V cin)2 i:tS 0 ^©f^, 1 0 4 6©X^f7f?:0F 
F U £v hii(iiL7^^7n-r^y^»t 

So 

[0 0 7 0] 

( 5 ) Mttl LMrft^© 5 (l£ <y F |g© W) 

t: <y bmsm^mnm^^mm 1 o 4 4 £ d, 

>y Fjl^yW-y^©-^ b*lSL^;l/fcU X-fv^fc 

5i^-fe;v^S€iA^n^i^#, tr-y fis©m^c 



[0 0 7 1] 
[^1] 



BIT 



[0072] —7?, SS?-b;l/^«€5iSnTfet), Mil 

^ > ^^LTtiv DD t mm-z nrcvmic & s „ 

LfttfoT, StffiL^ >©*£«: V^ctR^^So C 

rv^ftv^^w^f'So c©«Ea\ ry/i 0 4 7tc 
»*5&3Wfll8©*g\ ®!ffib^-f^©«W 

M^-tufcanisas^ hiss-^e-y F^tfjb 
[0073] ^mmmx\ 2WMnnf. 

So 

[0074] *$m<D&mm 1 ©s^t^c-o^ 

TBI 4 7iSl 8^rfflV^T^0J|-rSo Hi 4, Hi 5, 
Hi 6, Hi 7«Hl Oicll^-rsBfSH, Hi 8ttH 
1 2tMtS» 

[0 0 7 5] £?\ «P^nfeP^Un>®Rl 0 1 
2Sffifc4^u>'©-r4->'?4lA^: ; ffV\ ^9 0 0°CTM;t 

ilftKKLs 8 5 0°C£V^{g®c£D Pjg#2 
fim, P-Il0 2 1^0. 5 /xmfc^S i^l^Wt 

i©iitiio i9 cm- 3 , pmommz 1 0 17 c m- 3 , 
p- Ji©j&gy:i o is cm-3gj:fts„ *^x/N*f)Sii 

{tU 82 5 0 A©i/'j3yi« 1 0 6 O^ffyj^U 
SSte^OiaBte^fflffc^JtSfiS (CVD) 2 
5 0 A©->'J3>I« 10 6 1 tzmmisfc (H 1 
4) o 

[0 0 7 6] ^fc, lOi/^ F^V^X^ffyfiScnl^c 

iio6i, jiwhv- u n >mitm 1060 ^tca p - m 

1021, PM 1 0 1 6 ©^ S i oit: 0 jl^-r\ HJtSttS 
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n&V\> Ctlfc, 1 ~D<D%\\&<D 1 0^4oTl> 

S 0 ^tC, /^-^^CfJgfflL/cl^XF^N^U 
U mWi^. MS i«btV>Sgffi(C»2 5 OA 
©5/ V n 1 0 6 2 §MtS= ^©tH, C V D 

7?14^ U n y J; D 0 4 B Ictf? <fc a fcjg 

® 1 0 6 3 i/V 3 >^M© Wic^T So c 
S i (D±m<Dis V n 1 0 6 4B2 JHfr 

ft"CV»3;fci&8i£*l3e: ilfc^S (Hi 5) o 
[0 0 7 7] m9 0 OttvWP^x^'J -y^K 

^a^/VFIftli o l 4tf&m^ti%* cff)y^f 

L<H\ P + il01 3fr5j£D* <KD^Of^g&& 
I 1 (11 6) o 
[0 0 7 8] H«{Wcffl ^/c>"J 3 >S{fcJ3il 

0 6 6i:, ^©T*t&©^»/ FiftI 1 0 6 7*iSL, 
RffiLfc S i OT^gfcim hMfcm 1 0 2 2^1 
ifticiOMtSo PolysiW(^yy 

Wj_ x S i x tW£frt>%:%f— hnM&B&T&o £ 
<D ^ 7°<D F ^ > >>X X it s ttf&? % f~ F Wmfil 
^0. 1 \l m £ % o T V^S/c 46 9 L -¥^-;Pg|56D^-r ^v'-v 
F *ffifc«t 0 n y F n-;F U O N - 
0FFSt5tOTf$5„ Lfc^ibt, tt©MOSF 
ET J;DfeL§VMa^fg<^:S^P + Si 0 6 8fcj; 

So 

[0079] <:o^F«i*/^^-ym coy 

— F^VX^Cn+ il U V— XI 1 0 3 0, F 

[0 0 8 0] ^fcH 1 7tc^-TJ;-5f^ /gTOHUl 1 0 

1 5*^lftLM?Wo dcDTOfttt/ct^a'-r- F 
7X^Ft;FV^';^r- F (TEOS) tDJilfclyf 

^ *ffi»-a-r c fc {c £ o nil -e* So 

[0 0 8 i ] ^tc, y-xi«l l o 3 Q<D^y^^ F 

0 7 O^&tfSo d©n>-^^ FT^O^S i S®*^ 
BffiL-T*5*9 CVDtcony^^ hT^OM^C©^ 1 0 
3 3 ic^Tm 5 0 ACDS i 0 2 % 0 dOtt5 5 

0°CN 2 ±WE«fiiS 1 0 2 ^iS^SfttSo 

sis i o 2 Mtbttt, «e^i7j<^t"i 
{tn^ff^b 5oo — 6o o°cN 2 mm^xmmmit 



ft^FMO S F ET^PftiiLft^ P^-v^;F 

MosFETicfLtfe, ^M^s^ffc-rnaTx met 

MliaiHlgStt, nft^MOSFETiPf^MO 
S F ETJ;D^CM0SiiJ:Ufflt*t2o 
[0 0 8 2] JM±, 3BU3L;fc«fc5k:, ##M l a, Mil 

mvmmi mmvmic & <o mm, ^iimi^ffMb 

ttiDDRAM-f-EZ PROMtS&DfcfMli? 

mb^nii-^^So 

[oo83] c##m 2 ) ^jfc, *mm<Dmmm 2 ic-d 

^Xm 1 9 7!)S2 2^fflV^TI^0j!-rSo 0 9 7^M 1 2 t 

*§> o 

[0 0 8 4] 31 1 ili©«}:S4^jS!ift*;H 
«tLt©p-)|i o l 7©±fc[wib#«§Jt ; c:©p- 
IJ;^MloS^Pli 0 8 0^M2ntv>5 

[0085] c p *> x.;im 1016, p - m 1 

0 17, PI10 8 OOJf^cDBftc^M^Jg^^^T 

[0 0 8 6] XFW^l 10 17 
hfttzm^. KW>±^S©S iil*Bfl 90 1 0 

[0 0 8 7] ^fc, 2^uaMfcfflv-«6ns f^>-^x^ 

[0 0 8 8] Pill 0 1 6MP1 1 0 8 0©^Fvf$^iS 

mizmftm<DY~ f wEttf t * -o fcrnx t, , ±gp 
oy- fmw 1022 fcoi?®ffl9teS<sB*^««n 

av^5aififcftt3T^5o LftffoT, P- ill o 
2 l fcy— FlfiW 1 0 2 2 fcfiDMS8PO»U:^-v^;l/ 

[0 0 8 9] Xs ffl^S i cDX-y^cDieWJga, ¥ 

31 -y S^gP 1 0 8 2 fc^-r^n < , rtfjj© P m<Dm&tfWj^ 
ft. -F-^Wffi^-r©-??, M^^6fiMl«fcD«fv>fe 

StlSo 

[0 0 9 0] CCDS*?ah^>^X^!RFttfc«fcD^ ; eU 
[0 0 9 1 ] (##09 3 ) *%Ba©##0iJ 3 fco 



(10) 



#P#P 5- 1 6 7 0 4 3 



[0092] 3 2 mm. ^^ev^/ih^ 

i icMj&T%%vd(Dmmmizm9, m i 
o, hi i tmw&Zo m—mmicmisXte, m—m 
*t??bbu Pitttwso mmm3<Dwm^ v-x 

F U-Y hflfiitn- 1 1 0 8 5 

fcct t'SSo *M#iJ©SB«s LDD, GOLDf 

s c 2pcMtcj;nffy— hti©v- x, Kwvsfo 

So 

[0 0 9 3] Xs d<D##Mfc*3V^T«, V — X s F U 
[0 0 9 4] (###ij 4 ) ##^(J 4 fcO^TOT 

t^o 02 4afffia 02 5 as 2 4©Xj X] ' m 

ffi^l2 6tiB2 4©YY' iffi^btl^o Mffi© 

r^Mtt, 7j<TOfoifcy— fis i oo u iooi' £ 

«Zg^-fX 1 0 9 6s 1 0 9 6' ^SH^Inlfc 
a, l£-y hfjll 0 0 2s 1 0 0 2' (DfrMZ U^T*? h 

[0095] 02 4 OWr 1 ) h^RjIEf^TS 1 OiDf 
^0 2 5,0 2 6&m^TWiffl?2> 0 0 2 5 fC:£5V> 

tv iioo itmu^-f y t lto n + §y^> u j/uny 

-Wj_ x s i x -wosa^ 1 1 0 £©n + 
U 1/ V 3 ^ FWyfl 0 1 7 tejgfS^ 

fcS < 1 0 2 3s S.t5 l l 0 0 © 2 -3©^ 'JS/'Jny- 
t°'J FWiaWIBB^tlTV^ C fctffrfrSo 0 2 
5 s 2 6f*lftt ©Kttfc^ ^Jg© 2 jllBli^M 

[0 0 9 6] (##^ij 5 ) 5 fcoV^Ts ^ * 

'J-{?;KDW7 l >hHf-S§H2 7, 02 7©X X X 
! ' SfffiT?&SBl2 8s 02 7©X 3 X 3 ' WfS^^S 
0 2 9 ^rfflV^T I^BifT So I27©1 105, 1106 
fc7S-TJ:^fcs *HIil?{is b^X-XX^V— XK; 



©^EtiST^ (YY' ^fni) fcESSlTSTj^cnx^ 
h&JK< bti^cttiD, V-Xils MFWX 

Ti^So ^-cit?s H©l^g*ra6^U: , rsfeJ6 

02 8s 02 9&m\i^X$fflt£Wlffl?& 0 
[0097] 028 c^s 1 105(4KW>Iffl3^ 

^hTX 1 1 0 7W03^^ h x-yfi^ h y^t 

s reborn i jsr^MMs i io9i4S2 jBP^ieiUBt? 

H l tfg2ttfl$l;^%D:n-y^xX©[gl©^©B^[: 
LT^J3 XSftlls If 2 jlPalMM LTi/ U 3 Xi£ 

IWU;n + ISffil 1 1 Ofcs ^UfflfSfflGHSB^l 

i i i^o^s ^©p + i^tts mmm^mi o 3 

*Mv>Sci:fcj;0s n>^>7 hastDSK^SSM^ 
[0 0 9 8] (##M 6 ) ##M 6 tc-DV^Ts 03 0s 

3 lzm^rmm-rzo ##M6ai9ao##«iios 

[0099] 0 3 0te^"r«fc"5teS^:©#IRtt, IK1 
iklc£ x y F ^{fcli^^II i: au . y ^ > y j; 
D tB^-T S M ic % % „ tt«^«f*M^^ Hd^-N-y h^ffc 

tts »Mll:ra«T?*So fofl, g{tH^M7jttx 

II 1 0 9 2 ^JfMtSo fLTTEOS ^fjffl btIM 
^JH^r^bs x-y^7^-y^fcJ;D S i 0 2 1 0 9 1 

v 3 >-K{tsi ©^ v y ^iwtj) nr v^n«' 

tts P JB l 0 l 6 i: p + Mtb&faM l 0 l 3^S<fc D ft 
<s A^Pi l0l6fcPH02l l?SJ; { 9fg<*S 

L/ttSs f~hMlt-tZ>Z.tlc£Vm3 1O1091' 
###|J 1 fcHiy-Mffii 1 0 6 8s 1 0 6 9 

ntf&&n^m<m<D&ft%:&witfm'j> bs ^ ^ #>;vm 
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[oioo] J^±©^##M^s§, f«^t'J§l 

[oion Lx±&&mm&mfT*mm<Dm*mmf& 

[0 10 2] 

[^I3SM] (HSfi^J l ) tc «fc s MM lfcov> 

[ 0 1 0 3 ] m 3 2 a*5§BJ!©Sl/5aM 1 ©M OS h ^ > 
[0104] H32CY1Y1' s Y2Y2' , XX' 

mmm^^n^en, 033© (a) (b) (c) fc^ 

To 

[0 10 5] 0 3 3 (a) fcfeV^T, 1 0 1 2 It p Mi/ 

SfflLT^L-3A14l\ 10131ip + iiM 
I, 101 4tt7^-;VHim 1 0 1 5(ilPlii 
If S 10, PSG, BPSG, SIN, SlONftf 
ffiMRT^asSo l 0 l 6tt^-v*;l/fiTtelftlt6n^: 
p§yi, 10 17BFW>'n+Ilfi|, 10 18a 

k w ymw,mm^\ h© 10193^^^ HSfrfc/t- 

[0 1 0 6] ^te, h^^^^oy- hgpoifffiig^ 
fe5H3 3© (b) (c^tiitSo 1021 aft 

iffi^5X 1 0 14 ~5X 1 0 16 
c m-3^SS„ 1 0 2 2 h^ftll^, ^— hSfc 

cfc 0 f OSftlStt^It 3*SS^fe3 *^ ^16 — 2 5 
n mMS.X$>^> 0 

[0 10 7] Ctltt, S ilftI©M6f S ION, 
XiiS i 0 2 £ S i 0NfcOSWSKT?t>SV»o 102 3 
h®ffi-e*So TWp + -po 1 

y S i X°±miZW x S i x _ x ©^ U "tM Flf3t^ fgfg 
JnTCfro h ^ > X * © L ff V Ml^P/rH © fe © fc a S ft 

#§§i^W3fc©*«imMv\, 
[0108] 03 3*>st>^a«fc5fc^ 1 

0 2 Hi, Ml 0 2 2 t, pjg 1 0 1 6 

m^<Dd ! , d 3 ^rffll^T 2d, + d 3 £&£ 0 
[0 10 9] *h^>S?X*«fifcfcV^Ttt, 

[0 1 1 03 833© (c) iC*5V^Tfe, ^©P/ftt^l 
-#^T?WBU U^afBStSo 1 0 3 5, 1 0 3 5' 



©MO S F E T £M&<DfflB."e%>%>1)\ H3 3© (a) 

[0 1 1 1] X, ±8Btety— H»Ktei9:W-Sft"CV»3 
too, H3 3© (a) fc^tdj, d 3 ©KM** 
d 3 <dj (1) 

fOM0SFETtcJ:t^tIfD^tl2„ X, SSfctf-r 

fens. 

[01 12] ^fc, *SSio##M 1 ©ffdWStov^ 
T, g3 4Wtiit§o (a) ~ (c) IZs S3 

3© (a) ^m^r^mm, (d) ag3 3o (b) tc 

[0113] pSI^U 3>itSgffit)}!n>o^ 

s^t-ffcjfeffa^^o p + ^MUff^rn, 9oost-> 

'JnyW*6 0 0 nmffMb/c„ 
[0 114] ^c, MOS F^>>X^©f •v*7l/3B# 
^F7^X7f>^HPU LP-CVDicj;0, *° 
U v"; 3^ 2 5 nmMLfco n>*|fflP38 
©MiSfc©^, ^§ <fc "5 lex >y f M -y f; lc <fc 0 *° U ^ U 

0\ i-yf/Vy^ Igttti© S E G «x n° ^ ^ 

■v ;v^g) .j; o ff^^ nfc u n >ii©^ H B H '[4*m$f 

[0 115] cl©ti, xt!^r^-$/-v;l/Ste«fcD pJH*l 
/xm, p-JB*6 0 0 nmmWtmcmM*Z&rc 0 C©Hf 
©^ff«> r^JS8 5 0 °C, f±jj 5 0 T o r r , fgffl^X 
H 2 , HC1, S1HC1 3 +H 2 , B 2 H 6 +H 2 ffeS„ d© 

xk°^4 1 >'-v;l'li©Ii]Stt l . 6 (imffef), V— X, 
F >^commiZ 1 . 0(imt$oft. i; /c, «7? 
Ifttettl. 1 /imj^SL/to Mfc, fgSxk°^^i>-v;l/ 
fiScSfcj^D, ll»btltf!ia»J«^ p + 
p, p-p-8^iili*8^f6n, p + ^©iSJg 
ttl0 19 cm- 3 , pjligjgtt 1 0 17 cm- 3 , p -MWtSt 
It 1 0 16 c m-s-^^o/Co 

[01 16] ^rfc, figftO/c:^t 0 ^^>'-v;l/jS*a^tc 
[0117] m^r, *^x/^iiftb, y-h^{t 
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[0 118] SBiC polySiW (^>^Xfy) 
ffr^Ka^p- - p o 1 y S i -W rx S i x -w 

S fc -V ^-^gPO^-r >■ 5/ -v ;y^{*6^c y — h *{i 
tcj;*9r3>ha— /VU 0N-0FFSt5tO"e$ 

■§>o 

[0119] <:oy-hti«/^->^ c©y 

— h^VX^(cn + W&ffi&U V-Xjgl 0 3 0, K 
W>JH 1 0 1 7#fl&£"$*5o 

[o 1 20] ^fc, i34o (c) ic^x^ic^ mm 
mum i o i 5A\ wftLM?n5o c ©¥*!{£« 

fcfcfcfcf T EOS fcxy^/^y^fc^ffi^'g-rcfcte.t: 

[0121] :oft, h»u t k t i 

n> a i - s i mil, mrn^B^htco mmc/^y 

n^o £©8^fc43V>Tfciu nSMOSFETfcMLT 
OTb/c^s pSMOSFETtc^LTfe, 

fctf-iT, *1IOMO S F E T^fflV^T CMO S HISS 

[0122] (iiM2) ^fc, *mn<Dmmm2ic~D 

|Ltii> |W|— S#:£fEU ^tt^BS-TSo 
[0123] HfflM l ©ifigfcias^tt, ^-v^.;HS 

L.T©p-n 1021 ©±tei^i;aMt£!"ec:©p- 
JB«fcD^*fi%«IS©i«v>p» i o 8 o«?nti^ 

[0 1 2 4] dOlfjttt pJB 1 0 1 6, p- II 02 

K pi 1 0 8 0 <Dfcj$<D^lC^MWMS.%:M.?L~CX.}± 

[o l 2 5] X, F W>1B 10 17 hWM£<Dn>3? 

(a) ©10 8 Hc^T J^fct^ftHc-x-y^yLfc 

[0 1 2 6] ^SSM2©^-S-©h^>-^X^© 

[0 12 7] pll 0 16affpI1 0 8 0O^Wftl 
Sai&W©y- H£E*««*l@i:a5ft^t, ±^ 
©y— hlg^ll 1 0 2 2 t<Df$ffiWte&&M&&&?£tl 
J&V^cfc'P^igSEt^oTV^So Lfcibt, p- |1 0 
2 1 fcy— h«JH 1 0 2 2 t©WO»iC9 L -l'*;V 

^jfM^nsM t: * iotL ©tt mtmmc 2 -3 

[0 12 8] S i ©J- >y v^©MHHfll¥tt. ¥ 



-y iSffi 1 0 8 2 fc^-T^n < „ rtffl'J© p jf©*§Jg/^;S^ 
$h -f^&BJE^U Htj¥^Ml?ij7 «fc9»^fe©T* 

[0 1 2 9] (Hffli3) *^iOi»(3(co 
l^T, B3 6^MV^rra-rSo HfflM3feHfflM2[B| 

ti, H^s^^oafc&^teirrsfc©-^ xx' k 
m<D&mmm 7tss^ B33 c c ) t iwi— ®m fcM 

Ltli, |W[— §J^tt#BSf-So ^3 MM 
©^H^tt. V^XRtf F WXDy-hti» n 
-U 0 8 5^rSa^fcc: fe^So *HSfiM©IS31tt, 
LDD, GOLD WIPfM, ^- h W©fjjiffc|g 

[0 13 0] Xs il©^ilt*5^ttt V— X s Fl/ 

^8oa, F^yiSt*'), xv-xMttfg»t^ 

[0131] (HMM 4 ) *%BJ©MM 4 fcM 

[0 1 3 2] ^USSM^tt, *?§BJi©M0 SFET^C 
MO S^y^- ^tLTML/io H3 7©X1-X 

1' Dt®H^-H3 8© (a) te, X2-X2' BfSH^r 
H3 8© (b) ic, Y-Y' Srffig^H3 8(D (c) Jc 
M3 7, 3 8fcfeV^^^aii0ftti- S#-eSHb 

r»DSii9tt#Blf*So 2ooitiCMOs^yA-^ 

©A?J, 2 0 0 2 ttffi^J, 2 0 0 3 MM, 2 0 0 4H 

[0 1 3 3] ^ffiM^ii-rSfci6©»?S7jSaH3S 
M l^St/u H iijl-e $ 3 *V CMOS mm<Dfcbb, £A 

1. pllit<:NM0Sffl©p + 11 0 1 3t, PMO 
Sffl©n+ 120 1 3*fl5jSf*3o 

2. P M 0 S 3^ v ©x y t /Htc N 7 x /I/ 2 0 1 
6, 2 0 2 1 ^ffM"T^o 

3. PMOSV— X s KW>2 0 17%WaXt 

[0 1 3 4] *iii©Ifc*%i(DMO SFETiiC 
MO S ©SS^fcjSfflnrti-efeSo 

[0 1 3 5] (WJ5) ^{c, *^©HfflM 5 fcH 
LT, S3 9, 4 0»tlit^„ ^HfflM^tt, 
^|§0J©MO S F ET^DRAMtCfSfflbftfeOffe 
£ 0 0 3 9tiD R AMfc43tt^ 1 l£-y hOt^ffilnlBS^fe 
t) , ^HMMttH 3 9 cp©M 0 S F E T fc*5gB)!© h ^ 
> ^ X # ^rffl © S o 
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[0 13 6] 13 9©H{ffi[HS§©MO S F E TSP^Bf 
HtiL fcfcOtfBI 4 O^&So MUfflM^IWISIfclWI 

[0 1 3 7] *?§0Jf©MO S F E T <D*f— Hi(C7- 

Ffflfiffl&tstu v-x, f ysio- 7a # e -y h 

[0 1 3 8] *Ili<DDRAM(t — IS© D 

R AMfcR- ^&3©-?-g&BJ3MB&T;5 0 2 1 0 3it 
gSif ©— 7a ©M, 2 10 4 2 1 0 5 \t 

flfcfr©M-Z?&3o *HSSMtefeV>T, giifOUffi 
ISMO S h^^X^fr 3 ^^Sii 

[o l 3 9] *MM©8B^iJtT3fc&©lSB?a?£ 
fcov^Ttttu^3SMIlI«> ililt¥f2*\ OT© 
jg^IftoT^S. MP^ 

1. NM0S©V-X, H W >ffi«J&S«. 

©H 1 ©«S^ L P C V DrScD^U v"Jny2 10 3fc 

2. §«*?©§!«{*© T a 2 0 5 2 1 0 
<§> o 

3. §Iif ©±gPli©^ 'J ^> 'J 3 > 2 1 0 5*J&£ 

TSo 

4. SP^ie^Sil 0 1 5*ffML/cti, t£>y hiH2 1 0 
1 *«TSo 

[0 1 4 0] *iIMODRAMfcJ;D, £E9tffitf|ft± 
U Sfc, ia3S©D R AM^ifinSo 

[0141] (HfflM 6 ) ^?$m<DM0 S F E T 

^:x— +ffr#€&C?£ fro, 7^i7^ 

To 

[o l 4 2] H4 i a^5§B)!©MM6©^-eu-fex© 
>ECe&3o 1001-1001' ' ' itu— K 

It, 1 0 0 2- 1 0 0 2' ' -y b|S, 1 0 0 3 -1 

0 0 3' ' (itS7^X 1 0 0 4tt^^eU-tr;l/rt©X 
^7fyy>y>>>'X^t btlfft >m*g H B B 
{*, l 0 0 SlzmW^^yt FW^IfcOn^^ h 
1 0 0 6 «M 0 S F E T © K W 71^ 1 00 7H 
MO S F E T©y— FgKo\ 1 0 0 8«:M0 S F E T© 
V— XJ1, 1 0 0 9 SV- Xjgfctf >y MaWteKW-Sn 

[0 1 4 3] 0 4 1 te^LfcX 1 — X 1' , X 2 - X 
2' , X3-X3' DtSKI^KH 2fc7SU Y-Y' 0f 
ffiH^EI 4 3 fc^To 04 1 7aS4 3fc*5V^T, tuH3S 

<§) o 

[o i 44] ^tu-b^aioh7^*oy^i« 

©SfffiSfrEU 2 t"S5„ 14 2ttVt 1 0 3 0aV 

— n + ta^, 1031 «*-©y— x±tetait 



hmm 1033 e <y basis*® 1032 

LTV»S«> 

[0 1 45] ^te^SSio^iasMo^^USKol&f^ 

Tar*. tmttic-D^rmmT&o 
[oi4 6] 04 4tt g4 1 {cft^ns^^eu-fe^ 

©U-fry h^MHIggi; UTH/^Lfefe©^ 100 
l — iooi' ' ' ay— Kfg, ioo2~ioo 

2' ' atl-y MS, 1 0 0 3— 1 0 0 3' ' MMfJi^ 

x^io4oh, toh^^x^ov^ xjHtep nig 
^•10 4 l^gaw-sfu ^t'jt^ititv^o 

[0 14 7] ^^eUSBiOKIfP^tt. MfHoHl 3© 
|Hl«S«|«©*g'fcra«T?»So HI 3 

[0 1 4 8] *llfflM©S^ff^T§/c46©M7ar£ 
MSH^ffiM 1 OSifi^^fcHfcA/H^LV^ pn 
g^-fc «fc 3 ^ * U ^;l/g|3#©ffi^7a^M#!j 1 t 
So SP^ S 

1) 3^7 h^Bn^2jetc^ftfTV\ NMOSFE 
T©V— 1 0 3 O^HPLfti, pSO>"J 3 

y^m i HfflMfcfeits s EGo^figsts i o 

3 1„ fiU C(Dt^, p + iOH(il 0 19 cm-3, 
Slip: 2 0 nmt*$oft 0 

2) ±IHJK^©g^©3>^^ hfclHnU IEH» 

To 

[0 1 4 9] C©J;dfc, *SI^©M0 S F E T^rffll^ 

[0150] mmm i ) mm e^^i 

© * -e v ic js ffl l it © -e ss § o 

[0 15 1] B4 Ste^rj^fc^ ^H5SMfcH3SM6 
£©*B3Sj£fcJ:, ^-eO-b;P©»a, p n J£g"T* 

nmmi <D&^>^Mnwi 1 3 iwt^i 

[0 1 5 2] iiM7faftii^^X(aD png 

«nfrfig^*n, »a««iteaD, 

[0 15 3] *MM©S3t^ff^T?)/ci6©Sy3S7a-?£ 
fct, MfaMM6©S3g7a^fcSi:A,H^LV^\ m 

So gP%, 

1 ) NMOSF E T OV-XSW^nnbft^ RtH 

gp^unviwfcjsi 1 3 i"em5o yvaymitm^o 
m^mt c v D^t>asiMfet,sv^ *sffli-T' 

ttM{tr*^fflv\ Mi 2 nm<D-yv aymitm^B 
fSfflTS«M*ffi^J; DffioHlfefSfflWr-S.So £ 



(14) 
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2) ±fB, WOny^^hWU IBUP&MlTo 
[0 15 4] dODJ;-5fcL-r, J^±^L/-cHfflM©M 

o s f et^t, mmm, nw^t'jsi^ 
[0155] cn^mmmicxn^, MiRib/i2-o©y 

f# 5 ti> »^Sllc iD^yh^+'Jr ©^£«ih-e 

[0 15 6] ^Lt> y-HftlTo^'JnyM 
3 ®"Z? S77^?^ (Subthres- 
hold Swing) #14^±LU-^M^ffi46 

[0 15 7] f-V*;H«tfc1tg^Lft2-3 
XX©;t^X *XB#, MfnJbfc2-3©y— hSffifcHS 

n/c^ifti^\©»t y rtDfflA d < ft d , x 

^y^>^#14/^±^S 0 
[0 1 5 8] Hfc, |g^|i±tcM0 S F E T©V— X, 
K W Xft^IBlS^tlS C £ £ D ^ -y y f<D J; 

[0 15 9] £/c, _h3£L/c:M0 S F E T^rffll^T, C 
MOS^y/^- X, DRAM, PROM^Mt 
Sc t^^^fe§£i^^JII;£yPrrSo 

[0 16 0] 3:7c, ^tUSitLTOieilCti, 

iSIEI&t^ob^^^x^^x^eu-fe^^Mv^Sci tic 
ftD, Si, iSffta^^U^IJ^^S^j^Wr^o 

[0161] *mm<Dwmjjm<Dw.i£]ff-& ^mmrnm 

Mtbttt, m^<D^BSMt?^^ns J^dfc, MOS 
F E T ftlSltffilcB^n^ ^^f /t-si 

Mfc f- ^mmctm ttfe^ y — f nm<Dttfa%{& 

©MO S F E T©lS!3g^?*-eSSo 1 ofcfcj;, 

sx h y^m^ommcr^e^yrx-yv n>*Mts 

77&/^& So 

[0 16 2] 3; 7c, M^OffiSfc^-r^jg^^UiXU 

X r X { t L 7c t£x t° X ^ ~X -v ;Ffi£ M 2 # 3 77 ?£ t> S „ 
[0 1 6 3] C © ct 5 fc, M 0 S F E T ©^-g|R«£l 
II±fc|B«£n, .fio, § Bln'^iL S 0 I M(DWM£fi 

8—1 HcJ;3M?i77^WSbV^ 
[0164] (ili 8 ) *?g9B- «fc 3 m 8 ^lito 



I^T, 0 4 6 7!(MS5 O^l^fltlitSo 18 

tt*%0H©saB77r*©MM^$.3o 0 4 GlcU-Dxm 

Sb/£MOSFETffi4 7f$S„ l47(il48<D 
i^WII^feoMOSFETOXX' ifSH^^ 

So 

[0 16 5] *%it*tt51)g^ifeI<g-rH 

-e^o, c:n^e)©sa3zEtt^Tc:©»TSHMffl-r3o 

H4 9ttH4 8©Y 1 Yj ' »fffiH, H5 0HY 2 Y 

2 ' »TffiH^<g>So 

[0 16 6] g4 6 7!?MH5 Ofcfe^T, 1 0 1 2lZi/ 
'Jnylit^D, pM"T?^tQ • cmOltSla ; &fe"3o 
®77ffi«< 1 0 0>^<g>S o ft*5, ^ffiM^tf), "T 
^toilMfli, NMO S F E T ©S0t77r£ ^IHH b 
TV>S/b\ pMOSFETic^Tfe, 
Ci:fcj;Ds ffMW??&So £7c, /^-zy^cj; 
D, CMOSiifeBliffeS„ 

[0167] 1013 fctajgfi© p + jp-eigStf 1 0 18 
~ 5 x 1 0 19 c m- 3 -?-<g>3o 10 14 «|t 1 <Dl&&m"e 

^mmweizs i o 2 ^&s«©igitj3refcmv\> 
[oi6 8] 151 i izm2(Dmmm?tww&£T%m 

OXhy^lOSS*t31t% S i 3 N 4 ^t?&S 0 
3>0<fc5S:^T?t>S^o 1 5 1 2 l±m 2 ©«SB»"ff S 

m (seg) <DM<Dum<DMmmcmLM<Dmz£>mm 

^Sfc©ft?>«;{tii©Ii|-?fcai\, MP^, ny^^h'j 

7P-(aDf^u mm. icm l ra-e & s j^ssi l t 

ttHgffl-?€ft^o ^IMfa C V D fc J; D ±f HLft 

[0 16 9] 1 5 1 3tiT ; e;V7 7Xv'y3Xe£D> 
SEG ©3^fttt«r f 3 7c 46 © fe © T? <fe 3 0 # U */ 
'Jny-f a @f gcc t° X ^ ;l/fig5ic: «t 3 r 

Xv"J3y©s^^lbtv^i:v^5o i o i 6, l 

02 1 a s EGic^K>ms^snrcmm^v n^mnr* 

1 0 2 2ttNM0S FETO^-Mfclf-fe§ 

i o 2 *if*<ttfi<, s 1 3 n 4 mt<D^m 
mmmmc£vn*<Dmmf$t>mm^m'e%>%o 1 02 

3 a v mm-v &%>o tchz. «\ rta^ p + ^° u ^> u 
3>-e±jBttw x s i !_ x <D#vvrvmmm, i&mm 

T-flo, hyy^X^OL § vMi^Fif M© fe © ft 3 f± 

[0 17 0] 1 0 1 7 iiNMO S F E T©V— X, K U 
-fXil©n + 10 2HJ, NMOSFETOft 

♦? , Jlfi^ 5X10 14 ~ 5 x 1 0 16 c m-3 

r«S5o 1 0 1 6 aft^^v-ij ayifiono f- 

*7W8.-Z$> 0 , i8S^ 5X10 16 ~ 1 0 18 c m- 3 ^^ 
So 1 0 1 5teMTMM'm~£%>K), 1 0 1 8ttfB!§-?& 

So 
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[0171] ^mmmsnmm^mwmwm) 

0 0°CtF-M{t^-fTV^6 0 0 nm©S i 0 2 JH^ML 



S 10, N 4 I^SrL P C VDfcJ;9J 



5 0 nmi 



lLft„ £<D±lC, 
VDtJ; D 1 /imi 
CVDiciS S i 0- 



ig 2 oiiji ^ lt s i o 2 m% C 

t«L/ctH, 8 5 0 ^Tlf&M^rfiV 
'-t'W^/Co (0 



o MO S F E Tlt&J%TZ>ffift<Dm2<Dm 
3 N 4 m%:^$~ -yWfa^ K^-fxy 



S E G coiy — KSBSh 



4 6 (a) ) 
lit S i 

S|J-%, M0SFETOff*;H 
IcXOf^LTc (14 6 (b) ) o 
[0 17 2] 7 P 7XvCVDiCiD7t;l'77X>'y3 
^2 5 nmifttL/Co £ ©BfcD^fffciU ?SK2 5 0 
°C> J±7J0. 5Torr, WXSIH 4 , H 2 , 

i owt^ofco 

[0 17 3] £<Df£s I-yf^-y^faOi 1 Rff, H 
Uc (14 6 (c))„ 

[0174] *?^s^{tmw^mc£K>m&Lrcm. 

SEGtcj;^, MOSFE Tg|5^©W^i> V 3 
g^Wc„ CO^Oiffa, fiS8 5 0°C, J±Xj 5 0 T 
o r r, iffli3XH 2 , HC1, 



S i H 2 C 1 2 + H 2> 



B 2 H 6 +H 2 T<g>o/c 0 tfxm 

mil. 6 jumT&D, f^lSlica 1 . 1 (im)£Sb 
fc„ &43, B 2 H 6 +H 2 ^XOgi^iWtSc 
<£9, T/l^pJl^ 1 Jidfcp- S^O. 6/im 

[0 17 5] m^X, S EGtJ;0MLfcWB>"J 

x>y h^v^yy\z.&K>m2<Dmmmx°$>%> s i o 2 1 

«ISL, Mfc, F^^x-y^>-^cJ;D> S i 3 
N 4 04 6 (d) ©i5«B B B^y3> 

g BS^fi^ffM-e* /to 
[0 17 6] COfts y-M«WL, Mfc, 

[0 1 7 7] <i©y— b««^— c©y 

W L /Co « TEOSti7^7^ 

fc<fcDJ&j£L7co h^HIJnU Tl, TIN, 

A 1 - S i^figJPU SBI^ff^L/Co ilt^y^ 

— >Il^r«L., ^b^^^X^Sjt^^tl^ 
(04 7) o 



[o i 7 8] (HS&M9) ^^M(om 9 ©HfflMfcov^ 

TBI 5 1 ^fflV^TiH^-rSo 
[0 1 7 9] &*5, ^8«M£IH^©©j^&|Wb-®# 

[o i so] m8mmm£<Dm&gjz. sumi^© 

W7Xv"j3>tcJ±^ S E G^fe^S, Hll-Xt: 0 

^isn*v\ core®, HBE0U8tiRi 
» l fc^> m&b^* y&xic x d # u u ^ r -e;b 
yn^jB^scfctfRrffifc&sfco-e&s (05 1 

(C) ) o 

[0 1 8 1] l'J->ij3X feSV^tt, 7W7X'> 

o 

[0182] m9^SfiM©«s!3fi^*Jis*iio"rsi^'r 

•So 

[0 18 3] m2(DWmm(D^^—-y^ic^K). MO 
S F E T©£gSg#K@2ft3Mi&&^U W, 1 ©£S 

Sfli, ^8MM^n3]flT^S (0 5 1 (a) , 
(b) ) o 

[0 1 8 4] ^KlC, b P C V D ic <t D , *'J'>"Ja>S 
2 5 nm±f^GfCo <10^ftaiai6 0 0 °Cb JiTj 
5 0 P a, ffflfXS i H 4 -He^ft. 

[0 18 5] 1V>T> x*y^^«y^te«fcD, HM\ 

/"Co 

[0 1 8 6] ^^XA^^tyjiASKa OAr 

1 0 16 cm-2fT^iiA,/co dcDi:^ ^cc/\tt 4 
5° ftR^, t^t©iIt^^y^aX?n§ ± 5 fcl 

/t 0 co-f^-^SEXtcfcOMSo^u^y n>-«r-e;b 

77Xc4^ft (05 1 (c) ) o 
[0 18 7] ll^T, SEG*fr5*% c©|Stii8H 

ssf'j fc ^©mw HNao, ^8 mp mm 

OMO S F ET^Mt5i:c^t^/c„ 

[0 1 8 8] CmmM 1 0) *?§BI!cDl| 1 0©*IMii 
HM\ m2H3IM^^* i 3, SEG*«fflLftV^ 

[o 1 8 9] b^T, 05 2^m^x^mmm<ommm7 

[0 1 9 0] ^USSMTttS E G ©ftfc D icT't/bX T 
Xv"J 3>*«^x/^®teJgfi|L.fe^ MMM&ftW 
0||xti o ^^v' J r;bjS:SicJ; rt;l/77X>"J n>^ 
^W B i/'J3>tIlS^ MO S F ETOMIc 
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[0191] c<Dm. mi<Dmmm±imm^¥$*is 
■wi>j&gw\ m^mm^^^y^^m cl-sp 
e) hmtn, ^^./^(om^anc^o l-sp e©31 

S#MftSftH©#IK#&3o d©^;££frU MO 
S F E T ©g#7a P^c L - S P E ©J^SilKCM^M 
MOS F ETOS#Sl5lfcL-S PEteJ&gJS 
K©3g^MSBB^rs d i: J; D , ft WHv' V n 

[0 1 9 2] !gl 0MM©M7?^, JIE^iloTSJ 
•UTTS (852, B53) o 

[o i 9 3] ^2comMmco/^~^.y^ic^iD^ MO 

S F E T 0#S^j2Kn3i«^L, I? 1 ©SB 
llOlPia 9 , S E G ©->- K3P 15 5 1 

1, r-e;P77X^'j3^iiu 1im\ H2© 

£5£XIZ, Il^IMt^ffe^o /c/cLs d©£ 
§^;c/\©®7rfjii<:J; DMO S F E T (DM^Jjfa 1 5 5 

2 , 1 5 5 2' , 5S^7?fB] 1 5 5 3s 1 5 5 3' 
!iMLt*3<^$?o -rft^-%, *§£*&< 1 0 0 
>©>>ai/\±{c43V>T«, (110) #|pg<fcDfe (0 1 
0) #|ft©K-5#L — S P E©j&^ffiaW>fcV»5c 

[0194] ^i/^itfWWPiftE r 

^e;U^ r X v- U 3 >-^r?SJg 2 5 0 °C, l±tl 0 . 5 T o r 
r, iffi^'XS i H 4 , H 2 , B 2 H 6 , /W— 1 0W 

xDmmis /to s? i HBgf ij t mmcs s i h 

4 , B 2 H 6 ©M^Mfff-TSd^fc^D, PifM©li 

mmm^ c t^-c^tc (1531, 153 

2) o 

[0195] m^r. MMFlclS^X, 6 0 0°C, N 2 

mm^^B^M^n^ l - s p e m^-o rc 0 & 0 

H&$HM<D%5M (110) JjfalclZO. 3/im, (0 1 
0) JjfaiCltO. 7 /imigb/to Ml^T, .^rc/Nfc 

07-e;V77X>"j3^|SL/c (154K 154 

2) o 

[0 1 9 6] m^x, m2<Dmmm, s i 3 n 4 

[0 19 7] C(DiiDIial8iIii:^it^^ 
i8^jfiWfcifO#ffi*#OM0 S F ET^MtS 
d fctf-z^ffco 

[0198] l- s p Eic£%m 

%B£hyv^yffift£>\ m2<Dmmm<D&£&ft. ^ft^ 
mo s f e T<D&mm&mmT%<mM£m—icT& 

d fc^IS Ll\ 

[0 1 9 9] ft^fft £ «\ L - S P E &fg 2 ©Mltjg© 

^g^icjgLftv^^tt, s&s, mo s f e T&mm 

So icfc, L - S P E^i?2 ©«Jl©Pi§Scg^«^ 



r, ^2©ieitii±tc3iL/c^tt, m2<Dmmm<Dm 
[0200] c^sem 1 1 ) *^©^ 1 1 <Dmmm%: 
[020 1] ^mmmun, w,2<Dmmm^u^fc 

* ft © -r § fc ft © t> © -t 5 & s o 

[0 2 0 2] OT, JW^iioT, ig 1 1 IIMOISS 
[0 2 0 3] H2 ©MHIIt©^— — >^<:J;D, MO 

s f e t rewsnsfigwesis&rs 

Si^JI«lfcHi-p*S. cot, 77XVCV 
D(a!)r-e/l'77Xi/ | j3y^2 5nmSSL/to d 
©0#©^tt, 2 5 0 °C, j±7J 0 . 5Torr, f 
ffl**XSiH 4> H 2 , ^7-10Wt'go/£„ SggV^ 

t, u^xhWU fg 2 ©|g£ilt±© r ;i/ -7 rx 

v"j3y§|gbfci (0 5 4 (b) ) 15 5K S E 
G©>— FSteh MP%, MO S F ETtDft^/PS^ 

rwrxyjnx &o\ SI 1 <Dmmmx&z> s i 

0 2 H^K^x^^fc^D^SL/Co 
[0 2 0 4] ^fc, fg8HMM£lR]*Ifc S EG*frV\ 

M £ [wnii©:rj§^T ^c^iaD, fg 8 ^IfiSM mi© 

MO S F ET^MtSC^^t/io 

[0205] *HIMicj; OMbfcWB^'J 3> 

a, m 1 ©MWMisMjfi 1552 -ett^o^Rift^ 

btl^A'\ MO S F EKDft^/Wtlttt^ffia* 

/"Co 

[0 2 0 6] (HSfiM 1 2) ^^CfetfS^ffiM"? 
«0 5 5 fC^T <fc 5lC s M 0 S F E T ©£®3R#EW£ 

E GfCfc DffM^tl-5 i fe©T-^So 
[0 2 0 7] ctlta^ 2-3«±©M0 S F E T©V 
-X, FW^^aft-r^d^^nJfg-eSD, 

[0 2 0 8] H55ic^tl 55 K 1 56 ItiSE 
G©>— F§P>j\ 1 0 2 3, 1 0 2 3' fcty— MBIS, 
1 0 1 8ttKU^>lBIS, 10 18' 1018'' «V 

— xiEfSt^So i 5 6 2 a i oo>"j3yiin?s 

<S o 

[0209] (mm 1 3) ^iiiig 1 2mmm<D 

jSffl^feD, 0 5 6{e^T J; ^ tc, MOSFETO^S 

^nr*3 0, ^-3, SEGNoy-F^iooyyny 
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[0210] (iin 4) *3mr°&, y-htio 

MO S F E T iCQV^t, fOSIS?i^iB|Lt?ft 

OS F ETOSI3i^ffitefeiCSMRrffi"e*t)x MOSFE 

0 I 1M0 S F E TtejSfflRTSi"e*So 
[0 2 1 1] Lcf\ (a) tt (b) OYY' Jgfc:J;S 

[0212] «iiibftiii8~i 4fami s 

OIIMOSFETOfil^fc, SEGftiDM^ 

m<omic£ DM^ti^ 2»JM±o«Mti8te«fcDi®s , r 

SCfcfc:J;!K gBl«SOlSMOSFET^ 
[0 2 13] Ha, *5§BJfaj;na, S EG©v— F, 

^a, r*;i/yrx¥WS*Rt?c:i:aj;D, 
_hiB¥ IMIfcMS ns h ^ X XX X © v - * mm. 

[0214] (m^ij 1 5) #5smia<j:38s 1 5mmm 
ok iooi' ay— Fit, ioo2, 1002' a 

H''yH, 1 0 0 3, 1 0 0 3' a^I^-'f X, 100 
4 a ^ -e V -tr;l/rt©X-Y <y ^ X X h ^ X X"X X £ L tl 
fttSSttli^IitS S i 1 0 0 5 

I^^i: KUY^IiiOn^^ 1 0 0 6B 

h^y^X^OFU-f^E 1 0 0 7(^7^^X^17) 

y^FnfrSK i o o 8 a h^y^x^ov- xji, 10 
o 9 ax— xjBfc^v MSfHitesiten/twscwteiMR 

y dfffigi* ^nfna 5 9 , 060, aei, 162 

fc^-To 0 5 9 afeV^T, 10 1ZBPIS I SStft: 
t^a, StQ cm©gJa^©feO ; &M'rSo 10 13 

tt P + Mffi46&2*Jl, i o i 4 a, y^-^Fi»t, 

10 15«, P S G, B P S G, Si 

N, S i 0N^#M£fflTOT?&3o 1 0 1 6BFW> 
ETtc^aen/cP§yjl, 1017BFW>n + Si 

sn, loisaFw ymmmmBr\ 0© 1019 

©ny^^ hg^^LT, KW>Il0l7tSSKl 
TV>5„ i5 8ic ©0 5 9 OfcffSttBI 58FW> 
ill 0 0 6*\ 05 9© 1 0 1 7 a, i5 8©nXX^ 
hg|3 1 0 0 5 1)\ 0 5 9 © 1 0 1 9 icMlfc*$~% 0 0 5 9 
-£?a, i/a >-J3ia#BSb/to 

[0 2 1 5] 06 0 a, ^ty-ir/VSOh^^XitO 



[0 2 16] 0 6 0a*5V>T, 10 2 1 V * )\<W$. 
"Git h7L\£, JFffiMsWkStt LT 5 x l 0 14 ~ 5 x l 0 i 6 

c m- 3 <D¥mfc£ <o^ a 1022 ay- h-iensr?, 

»6 0A~2 5 0A@Sf$5o 

[0217] c:na, s i ^M©^%?>-f, S 1 o 

N, Xa, S 10 2 ^S iON5:(DiIItfeIl\ 1 
0 2 3(iy-FtiT'S5o fc^^a, TWp + w 
U>";ny-^±jB^W x s i^f'J^Fim 
fgffiia^-X h 7 X XX X © L € WIft¥)TiI© t> ©a 

asffc^fci5a*wrst>o*as?'rSo 1 o 2 4a f 
ux ynumt^u<Dm^\ 05801003a, 10 
2 5 a tr >y MSia*g©»fS"e. a 5 8 © 1 002 a*fjs 

a, y— F-fMtn 1 0 2 2 pjg 1 0 1 6 mcffi&iE 
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